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Description
TECHNICAL FIELD

[0001] The invention relates to an arrangement for a
work site according claim 1 and a method for creating a
work site zone on a work site according to claim 6.
[0002] The invention is applicable on work sites, such
as quarries, and vehicles on a work site, and particularly
on work sites where autonomous machines, manually
operated working machines and walking people are
mixed. The autonomous machines can be haulers for
transportation of boulders, gravel, sand, etc. Although
the invention will be described with respect to autono-
mous haulers, the application of the invention is not re-
stricted to this particular machine, but may also be used
in other vehicles, such as any kind of dump trucks or
loaders or other construction equipment.

BACKGROUND OF THE INVENTION

[0003] Atmany work sites the production is taken care
of by autonomous machines or will be taken care of by
autonomous machines in the future. When the work sites
are automated, safety is of highest concern. At the same
time, productivity is also very important which means that
the vehicles on the work site have to be operated at suf-
ficient speed. The relatively high speed of the autono-
mous machines sufficient for achieving the desired pro-
ductivity may constitute a safety risk to the other vehicles
and persons on the work site. It would therefore be de-
sirable to have a cost effective solution to introduce in-
creased safety at the work site.

[0004] According to its abstract, US2016/271800 re-
lates to a warehouse robot and its interaction with ware-
house workers. Short range transmissions are used to
identify potential interactions between warehouse work-
ers and warehouse robots in automated warehouses.
The robot can detect a warehouse worker that is within
range when the RFID tags on the robot are written to by
the RFID reader, and when the worker is within a prede-
termined distance from the robot, the speed of the robot
is reduced to minimize the risk of accidents.

[0005] US2005/188493 relates to a self-propelling
cleaner. The self-propelling cleaner operates a main
body in a silent mode and sets the propelling speed of
the main body to a low speed lower than a normal speed
irrespective whether the selected operation mode is a
normal mode or the silent mode, so that noise generated
from the main body can be reduced. Thus, so long as a
user merely places the transmitter nearby, noise gener-
ated from the main body can be reduced when the self-
propelling cleaner approaches the user, so thatthe user’s
action taken at this time cannot be interfered by noise
generated from the self-propelling cleaner.

[0006] Although both US2016/271800 and
US2005/188493 reduces the risk of accidents and trou-
blesome noise disturbance, they are in need of further
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improvements in turns of increasing their production ca-
pacity.

[0007] Further, according to its abstract, EP 2 476 034
relates to a method and a system for remote control of
vehicles, in which a video that is recorded by at least one
video camera is transmitted in real time from a remote-
controlled vehicle, via at least one mobile radio link over
a mobile radio network, to a control centre.

SUMMARY OF THE INVENTION

[0008] An object of the invention is to provide an ar-
rangement defined by way of introduction, which ar-
rangement enables a differentiated control of vehicles on
a work site. Such differentiated control can then be uti-
lized for increasing safety at a work site while maintaining
a high productivity, particularly when the vehicle fleet of
the work site comprises autonomous vehicles.

[0009] According to a first aspect of the invention an
arrangement according to claim 1 is provided. The
above-mentioned object is achieved by such an arrange-
ment.

[0010] By the provision of an arrangement where the
radio transmitter is arranged to define a work site zone
of the work site by means of the coverage of the radio
signals from the radio transmitter, wherein a predeter-
mined vehicle operation condition for the vehicle is dif-
ferent in the work site zone when receiving the radio sig-
nals compared to outside the work site zone when not
receiving the radio signals, it is possible to differentiate
the control of the vehicles, particularly autonomous ve-
hicles, for different areas of the work site. This means
that the vehicles can be driven or operated in one way
within the work site zone, where only autonomous vehi-
cles are permitted for instance, and in another way out-
side the work site zone, where autonomous vehicles and
operator-controlled vehicles are mixed for instance. This
arrangement gives advantages, since often the work site
conditions require that a vehicle is controlled in one way
in one area and in another way in another area of the
work site. This will give a non-complicated and relatively
inexpensive arrangement that is not dependent of any
GPS or similar system for differentiating the conditions
for the vehicles of the vehicle fleet on a work site.
[0011] According to one embodiment of the arrange-
ment according to the invention, the predetermined ve-
hicle operation condition is the allowed vehicle speed,
and the allowed vehicle speed in the work site zone de-
fined by the radio transmitter is preferably higher than
the allowed vehicle speed in the work site area outside
the work site zone not covered by the radio signals. Here-
by, a vehicle in the work site zone can be driven with a
non-restricted speed for an optimized productivity,
whereas when the vehicle is driven outside the work site
zone, the speed is limited for prioritizing safety.

[0012] According to a further embodiment of the ar-
rangement, the radio transmitter has a relatively short
range not exceeding 500 meters, preferably not exceed-
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ing 200 meters and often not exceeding 100 meters. A
suitable effective coverage or range can be selected in
the interval 30-100 meters, preferably 50-100 meters. By
means of a short range transmitter, a size of the work
site zone relevant to a work site can be selected. Further,
the work site can be divided into different zones with high
resolution and a plurality of the transmitters can be used
for achieving the desired shape of the work site zone. In
addition, this also makes the radio transmitter and re-
ceiver inexpensive.

[0013] According to a further embodiment of the ar-
rangement, the arrangement comprises a pole to which
the radio transmitter is attached, wherein the pole is mov-
able and arrangeable in different positions at the work
site. Hereby, the position of the radio transmitter as well
as the position of the work site zone can be varied, and
the work site zones of the work site can be adjusted or
changed in case the conditions on the work site would
change.

[0014] According to a second aspect of the invention,
a method is provided according to claim 6.

[0015] Further advantages and advantageous fea-
tures of the invention are disclosed in the following de-
scription and in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] With reference to the appended drawings, be-
low follows a more detailed description of embodiments
of the invention cited as examples.

[0017] In the drawings:

Fig. 1 is a schematic illustration of a work site pro-
vided with an arrangement according to one embod-
iment the invention,

Fig. 2 shows a pole to which the radio transmitter of
the arrangement illustrated in Fig. 1 is attached,

Fig. 3 shows a vehicle having a device for controlling
a vehicle according to the invention,

Fig. 4 shows the device illustrated in Fig. 3,

Fig. 5 is a schematic illustration of a work site pro-
vided with a system according to the invention,

Fig. 6 is a flow chart of a method for creating a work
site zone on a work site according to the invention,
and

Fig. 7 is a flow chart of a method for controlling a
vehicle on a work site according to the invention.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS OF THE INVENTION

[0018] Fig. 1 is a schematic illustration of a work site
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1 provided with an arrangement 2 according to one em-
bodiment the invention. The arrangement 2 comprises a
radio transmitter 3 arranged at the work site 1 for trans-
mitting signals 7 receivable by aradioreceiver 4 arranged
on a vehicle 5 at the work site 1. By the term "receivable"
is meant that the radio receiver 4 is able to receive the
radio signals 7 and generate electrical signals based on
the radio signals provided that the receiver 4 is within the
coverage of the radio transmitter 3.

[0019] The radio transmitter 3 is arranged to define a
work site zone 6 of the work site 1 by means of the cov-
erage of the radio signals 7 from the radio transmitter 3.
This can be achieved in different ways. For example, a
threshold value for the signal power is used and/or by
using of a certain frequency band and/or by choosing the
time during which the received signal is integrated. As
soon as the invention is disclosed a person skilled in the
artis able to choose various ways of delimiting and sizing
the coverage in a proper way. In some applications this
will not require that any real message or information has
to be transferred from the radio transmitter 3 to the radio
receiver 4 by the radio signals 7, but only the transmitted
radio signals per se are used for defining the work site
zone 6. In a preferred embodiment of the invention, the
radio signals will however comprise and transfer some
kind of message, code or number to be used by the radio
receiver for verifying the identity of the radio transmitter,
to eliminate or atleast reduce the risk of receiving signals
from an unauthorized source.

[0020] The frequency can be for example around 5
GHz or 2.4 GHz or 433 MHz or any other suitable fre-
quency or frequency band. Even if the word "radio sig-
nals" has been used throughout the text, this is not meant
to exclude other usable signals which maybe are not de-
fined as "radio signals". For example, micro waves could
be used.

[0021] The created work site zone 6 has a predeter-
mined vehicle operation condition for the vehicle 5 that
is different in the work site zone 6 when the vehicle is
receiving the radio signals 7 compared to outside the
work site zone 6 when the vehicle is not receiving the
radio signals 7. In other words; the transmitteris arranged
to define the work site zone 6 such that the control of
vehicles 5 can be differentiated for different areas of the
work site 1. One or more vehicles 5 can be provided with
such areceiver 4 to be subject to the differentiated control
at the work site 1 based on whether or not the vehicle 5
is in the created work site zone 6. The vehicles 5 may
have permission to travel both in the work site zone 6
and outside the work site zone or only in the work site
zone. When receiving the radio signals 7 a predeter-
mined vehicle operation condition can be applied in the
work site zone 6 without transferring any information or
instruction related to the vehicle operation condition. The
only information that may have to be transferred by the
radio signals is related to the identification of the radio
transmitter 3.

[0022] Inthe embodiment illustrated in Fig. 1, the pre-
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determined vehicle operation condition is the allowed ve-
hicle speed Vz, Vd. In the work site zone 6 defined by
the coverage of the radio transmitter 3 the allowed vehicle
speed Vz is higher than the allowed vehicle speed Vd in
the work site area outside the work site zone not covered
by the radio signals 7. For example, the vehicle speed
Vz in the work site zone 6 can be a non-restricted speed
allowing the vehicle to be operated at maximal velocity,
whereas the speed Vd outside the work site zone 6 can
be limited to a velocity below 10 km/h, for instance.
[0023] The predetermined vehicle operation condition
could also be another parameter than vehicle speed, that
can be used alone or in combination with the vehicle
speed operation condition. For example, in the work site
zone, the vehicles can be allowed to move closer to each
other, i.e. to be driven with a smaller distance between
the vehicles, as compared to the work site area outside
the work site zone. This in turn may give an increased
productivity due to better utilization of roads, equipment,
etc. Also any kind of sound or light from the vehicles could
be differentiated by means of the defined work site zone.
[0024] Fig. 2 shows a pole 8 to which the radio trans-
mitter 3 of the arrangement 2 illustrated in Fig. 1 is at-
tached. The radio transmitter 3 can be arranged in the
top end of the pole 8. The pole 8 is arranged at the work
site 1. The pole and radio transmitter can be arranged in
a fixed stationary position at the work site. According to
another embodiment of the invention the pole 8 is mov-
able and arrangeable in different positions at the work
site enabling the position of the radio transmitter 3 as
well as the position of the work site zone 6 to be varied.
Furthermore, the length of the pole giving the transmitter
position height above ground can be adapted to the work
site terrain and/or the position of the radio receiver 4 on
the vehicles 5 for providing sufficient signal strength.
[0025] Generally, the coverage of the radio transmitter
3 has of course to be adapted to the size of the work site
1 and the desired size of the work site zone 6. The radio
transmitter 3 has however preferably a relatively short
range not exceeding 500 meters, preferably not exceed-
ing 200 meters and often not exceeding 100 meters. A
suitable effective coverage or range can be selected in
the interval 50-100 meters. Even if a relatively large work
site zone is to be created, instead of using a long range
radio transmitter, often a better alternative is to use a
plurality of radio transmitters arranged for obtaining the
desired area of the work site zone. The use of several
radio transmitters also enables the shape of the work site
zone to be adapted to the current conditions on the work
site.

[0026] Figure 3 shows aworking machine 5 in the form
of an autonomous hauler. The hauler is to be considered
as an example of a vehicle to which the invention can be
applied. The hauler is provided with a device 10 for con-
trolling the vehicle 5 on a work site. This device 10 is
further explained below with reference to Fig. 4.

[0027] Figure 4 shows one embodiment of the device
10 according to the invention. The schematically illustrat-
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ed device 10 comprises a radio receiver 4 mountable on
avehicle 5 forreceiving radio signals 7 from a radio trans-
mitter 3 arranged on a work site 1. The device 10 further
comprises a control unit 9 connectable to the radio re-
ceiver 4. The control unit 9 which is arrangeable on the
vehicle 5 can be a separate unit communicating with a
central control unit of the vehicle or be a part of the central
control unit. The receiver 4 and the control unit 9 are
preferably electrically connectable to each other, though
also a wire-less connection which enables signals to be
transmitted between the receiver and the control unit
could be used. Alternatively, the control unit can also be
integrated in the receiver. Although the control unit suit-
ably comprises program code means for providing the
requisite signals (for example the control signals of the
method for controlling a vehicle as mentioned hereinaf-
ter), these signals could also be provided by means of
electrical circuits only.

[0028] The control unit 9 is configured to provide con-
trol signals S1 for controlling the vehicle 5 according to
a first predetermined vehicle operation condition when
the radio receiver 4 receives the radio signals 7 from the
radio transmitter 3, whereas the control unit 9 is config-
ured to provide control signals S2 for controlling the ve-
hicle 5 according to a second predetermined vehicle op-
eration condition when the radio receiver 4 not receives
the radio signals 7 from the radio transmitter 3. The first
predetermined vehicle operation condition and the sec-
ond predetermined vehicle operation condition are dif-
ferent from each other. The first predetermined vehicle
operation condition and the second predetermined vehi-
cle operation condition can be the allowed vehicle speeds
Vz, Vd when the radio receiver 4 receives signals from
the radio transmitter and when the radio receiver 4 does
not receive signals from the radio transmitter, respective-
ly.

[0029] Thus, the speed can be differentiated for vehi-
cles receiving the radio signals 7 as compared to vehicles
not receiving the radio signals 7. The allowed vehicle
speed Vz associated with the first predetermined vehicle
operation condition can be a non-restricted speed, ena-
bling the vehicle 5 to be driven in full vehicle speed. The
allowed vehicle speed Vd associated with the second
predetermined vehicle operation condition can be limit-
ed.

[0030] A default value of the speed Vd is preferably
used for the case the receiver 4 does not receive any
signals from the radio transmitter 3. Such a default value
could be a vehicle velocity which is considered to involve
a very low safety risk to other vehicles and/or persons at
the work site, for example 10 km/h or lower. Then the
vehicle 5 can easily be braked to standstill if needed. This
is very good from a safety perspective, since if the radio
connection is lost for some reason the vehicle 5 can be
controlled to be automatically braked to the default
speed. Any malfunction of the radio transmitter 3 or any
receiver 4 only means that the current vehicle(s) will be
controlled to low speed operation, which may influence



7 EP 3 545 378 B1 8

the productivity but not the safety.

[0031] When an autonomous hauler 5 for instance is
travelling at very low speed, a person can easily get out
of the way of the machine if necessary and the braking
distance will be very short or close to zero. Even in the
event of a collision between an autonomous machine
and a manually operated working machine, such as a
wheel loader, excavator, etc., at a very low speed there
is no or very low risk for serve human injuries due to the
collision.

[0032] On the other hand, the work site zone 6 can be
a high-speed area where the vehicle can move in full
speed Vz for maximizing the productivity. This means
that operator-controlled working machines or walking
persons should usually not be permitted in the work site
zone 6 or such presence should occur only in exceptional
cases under certain conditions. In order to further in-
crease the safety, the radio signals can be complement-
ed with a sound or light that can be emitted in the work
site zone or on the boarder thereof for warning people
from entering the work site zone. Such warning signals
can be emitted from one or more of the hereinabove men-
tioned poles.

[0033] Fig. 5 is a schematic illustration of a work site
1 provided with a non-claimed system 12. The work site
1is a quarry where stones are loaded onto autonomous
haulers 5 at a position A, then transported along a route
B and finally dumped by the haulers 5 at a position C. In
the illustrated embodiment, the system 12 comprises a
plurality of radio transmitters 3 arranged at the work site
1 for transmitting signals. The system also comprises
radio receivers 4. Each of the plurality of autonomous
haulers 5 is provided with a radio receiver 4 mounted on
the hauler for receiving signals from the radio transmitters
3. It should be stressed that any feature or embodiment
of the arrangement and/or the device 10 described here-
in, or combinations thereof, can be used in the system
12 according to the invention.

[0034] The radio transmitters 3 are arranged to define
a work site zone 6 of the work site 1 by means of the
coverage of the radio signals from the radio transmitters
3. The radio transmitters 3 are arranged spaced apart
from each other for creating the work site zone 6. The
work site zone 6 constitutes an area of the work site com-
prising route B for transportation of the material from the
loading position A to the dumping position C. See the
shadowed area within the dotted lines in Fig. 5.

[0035] A predetermined vehicle operation condition for
the autonomous haulers 5 is different in the work site
zone 6 when receiving the radio signals from any of the
transmitters 3 as compared to outside the work site zone
6 when not receiving any radio signals from the transmit-
ters 3. In the example embodiment illustrated in Fig. 5,
the haulers 5 are allowed to move with full vehicle speed
Vz in the work site zone 6, i.e. when travelling along the
route B from the loading position A to the dumping posi-
tion C. However, outside the work site zone, for example
at the loading position A where also other vehicles or
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machines 11, such as wheel loaders, are present, the
speed of the autonomous haulers is restricted, preferably
to a maximal velocity of 5-10 km/h.

[0036] The invention also relates to a method for cre-
ating a work site zone 6 on a work site 1 according to
claim 6.

[0037] Furthermore, a non-claimed method is repre-
sented in Fig. 7. As already described with reference to
previous aspects of the invention, the vehicle comprises
a radio receiver for receiving radio signals from a radio
transmitter arranged on a work site and a control unit for
providing control signals to the vehicle. The radio receiver
and the control unit are connectable to each other. The
method may comprise identifying 50 if radio signals are
received. If YES the method comprises the step of pro-
viding 60 control signals S1 for controlling the vehicle
according to a first predetermined vehicle operation con-
dition when the radio receiver receives the radio signals
from the radio transmitter. If NO the method comprises
the step of providing 70 control signals S2 for controlling
the vehicle according to a second predetermined vehicle
operation condition when the radio receiver not receives
the radio signals from the radio transmitter.

Claims

1. An arrangement (2) for a work site (1), the arrange-
ment (2) comprising a pole, a radio transmitter (3)
attached to the pole, wherein the radio transmitter is
arranged at the work site for transmitting signals (7),
and a device (10) comprising a control unit (9) and
a radio receiver (4) connected to the control unit (9),
the device (10) being configured to be arranged on
an autonomously controlled vehicle (5) at the work
site (1), wherein the radio transmitter (3) is arranged
to define a work site zone (6) of the work site by
means of the coverage of the signals (7) from the
radio transmitter, characterized in that the control
unit (9) is configured to control the autonomously
controlled vehicle to be operated autonomously at
an increased vehicle operation condition in the work
site zone (6) when the radio receiver (4) receives the
radio signals (7) compared to outside the work site
zone (6) when the radio receiver (4) is not receiving
the radio signals (7), wherein the pole comprises a
warning signal arrangement configured to prevent
operator-controlled vehicles to enter the work site
zone.

2. Anarrangementaccordingtoclaim 1, characterized
in that the vehicle operation condition is the allowed
vehicle speed (Vz).

3. Anarrangementaccordingto claim 2, characterized
in that the allowed vehicle speed (Vz) in the work
site zone (6) defined by the radio transmitter (3) is
higher than the allowed vehicle speed (Vd) in the
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work site area outside the work site zone (6) not cov-
ered by the radio signals (7).

An arrangement according to claim 2 or 3, charac-
terized in that the allowed vehicle speed (Vz) in the
work site zone (6) is a non-restricted speed.

An arrangement according to any preceding claim,
characterized in that the pole (8) is movable and
arrangeable in different positions at the work site (1)
enabling the position of the radio transmitter (3) as
well as the position of the work site zone (6) to be
varied.

A method for creating a work site zone (6) on a work
site (1), characterized by comprising the steps of:

- transmitting radio signals (7) and warning sig-
nals on the work site (1) from a radio transmitter
(3) attached to a pole and arranged on the work
site, the radio signals being receivable by a radio
receiver (4) arranged on an autonomously con-
trolled vehicle (5) at the work site,

- defining a work site zone (6) of the work site
by means of the coverage of the radio signals
(7) from the radio transmitter (3),

- controlling the autonomously controlled vehicle
(5)tobe operated autonomously atanincreased
vehicle operation condition within the work site
zone (6) when the radio receiver (4) receives
the radio signals (7) compared to outside the
work site zone (6) when the radio receiver (4)
does not receive the radio signals (7), and

- emitting warning signals from the radio trans-
mitter (3) for preventing operator - controlled ve-
hicles to enter the work site zone.

Patentanspriiche

1.

Anordnung (2) fir eine Baustelle (1), die Anordnung
(2) umfassend einen Mast, einen an dem Mast be-
festigten Funksender (3), wobei der Funksender an
der Baustelle zum Ubertragen von Signalen (7) an-
geordnet ist, und eine Vorrichtung (10) umfassend,
eine Steuereinheit (9) und einen mit der Steuerein-
heit (9) verbundenen Funkempfanger (4), wobei die
Vorrichtung (10) so konfiguriert ist, dass sie auf ei-
nem autonom gesteuerten Fahrzeug (5) an der Bau-
stelle (1) angeordnet ist, wobei der Funksender (3)
angeordnetist, um eine Baustellenzone (6) der Bau-
stelle mittels der Abdeckung der Signale (7) von dem
Funksender zu definieren, dadurch gekennzeich-
net, dass die Steuereinheit (9) konfiguriert ist, um
das autonom gesteuerte Fahrzeug so zu steuern,
dass es in einem erhohten Fahrzeugbetriebszu-
stand in der Baustellenzone (6) autonom betrieben
wird, wenn der Funkempfanger (4) die Funksignale
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(7) empfangt, im Vergleich zu aulRerhalb der Bau-
stellenzone (6), wenn der Funkempfanger (4) die
Funksignale (7) nicht empfangt, wobei der Mast eine
Warnsignalanordnung umfasst, die konfiguriert ist,
um zu verhindern, dass vom Fahrer gesteuerte Fahr-
zeuge in die Baustellenzone einfahren.

Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Fahrzeugbetriebszustand die
zulassige Fahrzeuggeschwindigkeit (Vz) ist.

Anordnung nach Anspruch 2, dadurch gekenn-
zeichnet, dass die zulassige Fahrzeuggeschwin-
digkeit (Vz) in der durch den Funksender (3) defi-
nierten Baustellenzone (6) hdherist als die zulassige
Fahrzeuggeschwindigkeit (Vd) in dem von den
Funksignalen (7) nicht abgedeckten Baustellenbe-
reich auRerhalb der Baustellenzone (6).

Anordnung nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dass die zuladssige Fahrzeugge-
schwindigkeit (Vz) in der Baustellenzone (6) eine
nicht eingeschrankte Geschwindigkeit ist.

Anordnung nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass der Mast
(8) bewegbar ist und in verschiedenen Positionen
an der Baustelle (1) angeordnet werden kann, so
dass die Position des Funksenders (3) sowie die Po-
sition der Baustellenzone (6) verandert werden
kann.

Verfahren zur Schaffung einer Baustellenzone (6)
auf einer Baustelle (1), dadurch gekennzeichnet,
dass es die folgenden Schritte umfasst:

- Ubertragen von Funksignalen (7) und Warnsi-
gnalen aufderBaustelle (1) von einem an einem
Mast befestigten und auf der Baustelle angeord-
neten Funksender (3), wobei die Funksignale
von einem auf einem autonom gesteuerten
Fahrzeug (5) auf der Baustelle angeordneten
Funkempfanger (4) empfangen werden kdnnen,
- Definieren einer Baustellenzone (6) der Bau-
stelle mittels der Abdeckung der Funksignale (7)
des Funksenders (3),

- Steuern des autonom gesteuerten Fahrzeugs
(5) so, dass es in einem erhdhten Fahrzeugbe-
triebszustand in der Baustellenzone (6) auto-
nom betrieben wird, wenn der Funkempfanger
(4) die Funksignale (7) empfangt, im Vergleich
zu aulerhalb der Baustellenzone (6), wenn der
Funkempfanger (4) die Funksignale (7) nicht
empfangt, und

- Aussenden von Warnsignalen vom Funksen-
der (3), um zu verhindern, dass vom Fahrer ge-
steuerte Fahrzeuge in die Baustellenzone ein-
fahren.
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Revendications

Arrangement (2) pour chantier (1), 'arrangement (2)
comprenant un poteau, untransmetteur radio (3) fixé
au poteau, le transmetteur radio étant disposé sur
le chantier pour transmettre des signaux (7), et un
dispositif (10) comprenant une unité de commande
(9) et un récepteur radio (4) connecté a l'unité de
commande (9), le dispositif (10) étant configuré pour
étre disposé sur un véhicule a commande autonome
(5) sur le chantier (1), le transmetteur radio (3) étant
congu pour définir une zone de chantier (6) du chan-
tier au moyen de la couverture des signaux (7) du
transmetteur radio, caractérisé en ce que l'unité de
commande (9) est configurée pour commander le
véhicule a commande autonome pour qu’il fonction-
ne de maniére autonome dans une situation de fonc-
tionnement accrue du véhicule dans la zone de
chantier (6) lorsque le récepteur radio (4) regoit les
signaux radio (7) comparativement a I'extérieur de
la zone de chantier (6) lorsque le récepteur radio (4)
ne recoit pas les signaux radio (7), le poteau com-
prenant un arrangement de signal d’avertissement
configuré pour empécher les véhicules commandés
par un opérateur d’entrer dans la zone de chantier.

Arrangement selon la revendication 1, caractérisé
en ce que la condition de fonctionnement de véhi-
cule est la vitesse permise du véhicule (Vz).

Arrangement selon la revendication 1, caractérisé
en ce que la vitesse permise du véhicule (Vz) dans
la zone de chantier (6) définie par le transmetteur
radio (3) est supérieure a la vitesse permise du vé-
hicule (Vd) dans la zone de chantier extérieure a la
zone de chantier (6) non couverte par les signaux
radio (7).

Arrangement selon la revendication 2 ou 3, carac-
térisé en ce que la vitesse permise du véhicule (Vz)
dans la zone de chantier (6) est une vitesse non res-
treinte.

Arrangement selon 'une quelconque des revendi-
cations précédentes, caractérisé en ce que le po-
teau (8) et mobile et peut étre disposé a différentes
positions sur le chantier (1) en permettant de varier
la position du transmetteur radio (3), de méme que
la position de la zone de chantier (6).

Procédé de création d’'une zone de chantier (6) sur
un chantier (1), caractérisé en ce qu’il comprend
les étapes suivantes :

-transmission de signaux radio (7) et de signaux
d’avertissement sur le chantier (1) par un trans-
metteur radio (3) fixé a un poteau et disposé sur
le chantier, les signaux radio pouvant étre trois
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par un récepteur radio (4) disposé sur un véhi-
cule a commande autonome (5) sur le chantier,
- définition d’'une zone de chantier (6) du chantier
au moyen de la couverture des signaux radio
(7) du transmetteur radio (3),

- commande du véhicule commande autonome
(5) pour qu’il fonctionne de maniére autonome
dans une condition de fonctionnement accrue
du véhicule dans la zone de chantier (6) lorsque
que le récepteurradio (4) regoit les signaux radio
(7) comparativement a I'extérieur de la zone de
chantier (6) lorsque le récepteur radio (4) ne re-
coit pas les signaux radio (7), et

- émission de signaux d’avertissement par le
transmetteur radio (3) pour empécher les véhi-
cules commandés par un opérateur d’entrer
dans la zone de chantier.
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FIG. 2
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FIG. 3
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